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(54) ORGANIC EL ELEMENT 

(57)Abstract: ' 
PROBLEM TO BE SOLVED: To restrain a driving 
voltage rise or lowering of luminance during element 
driving and appearance and growth of a current leakage 
and a non- luminous part and provide an organic EL 
element with its high heat resistance and high luminance 
by having at least one or more organic compound layers 
and at least one layer of these organic layers having a 
trriaryl amine polymer. 

SOLUTION: A particular organic compound is expressed 
by a formula, wherein R1 to R6 respectively denote H, 
an alkyl group, alkoxy group, a 3-phenyl group, a 
phenoxy group, 3-phenyl group, a phenoxy group, an 
aryl amino group, or diarylamino group. However, at 
least one of R1 to R6 is a 3-phenyl group, an aryl amino 

group, or di-aryl amino group. Since this compound is employed for a positive hole injection 
layer or a positive hole injection transport layer, thin-film property is good, and uniform light 
emission is made possible. High-temperature driving can be withstood, light is efficiently 
emitted at a low driving voltage or current, and rise of the driving voltage is small during 
continuous driving. 
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77M 7*5X"7A(III) -M-t+V-t7> (2- 
^^-8-+7'J77h) 7;l/5x9A(III) . fx 

(2, 4-y^fJP-8-*7U/7h) 7JU5X9A 
(III) -u-^v-f X (2, 4->^?mu-8-* 
7'J/7h) 7*5x9A (III) , fx (4-x^;u- 
2 8 U 7 7 h) 7JU5X9A (III) - 

(i-^y-f7 (4-x^u-2-^^-8-^y 

U/7h) 7;W5X-7A(III) , fX (2 -*<?)]/- A 
-7h+y*7'J7 7h) 7;P5X9A(III) - it—* 
+V-tf7 (2-^f;P-4-^h+y+7'J77h) 
7.^5x9A(III) . fX (5-y77-2-^f;P- 
8-*7U77h) 7;P5x9A(III) -y-^V- 
fX (5-y77-2-7f^-8-+7'J77h) 7 
;U5X9A(III) . fX (2-*3\>P-5- HJ^M- 
0/f^-8-*7U7 7h) 7*5X^(111) -y 
-t^V-t'X (2-7f^-5-hU7MD7f^ 

-8-t;u/7h) 7;P5x9a(iid fts^tfc 

[0 0 5 1] ilCD&T^CO/frX htlSil/TH #S¥6 
- 1 1 0 5 6 9^Kfe«©:7xX^7>b5-fe>i^# 
■?>#Sf 6- 1 1 4 4 5 6^CBtOfh57'J-)H 

[0 0 5 2] SHtJItbTtt. ±I2C0*X MMItffl* 
^M5t)®tt5ffi, 4>&< £*>-»£U:<DIE?L£A 
S*ij£tt{fc£#i£'>te< <hfc l ««±<D«^&A*a2H4fl: 

^■fc*»J*fl:^«©fMr*H, 0. 0 1~2 0wt*, 

^e>(rtio. i~i5wtx fc-r*itJWf*b^. * 

fc, <fc^«bO$*«***< (lwt%«±) . +t'J7i 
[0 0 5 3] I^ITIi, *t'J7©*7 f 
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[0 0 5 4] «^JHrfflV»6n-6]E7LftAl(l2lttfl:^* 
fcitffc^P&AliaHtte^W** ^fECDIETL&A 

*»6«lRmtfJ:V». fcrt»-et>, *FttAII2M*ft:£«i 

■<8-*/'J/7h) (A1Q3) ftflJH 

<5£fc#*#S;l/^. £7c, ±fB<D^xn;UT>h7-t> 

[0 0 5 5] iEIUiXtfixkmm <Dlt-&%) t LTU. 3SV> 
T**rh77i=^73>IS»#. SSfcteX^U 20 

[0 0 5 6] g^Jttt. ^-n-^n©** U 7^«J*i^ 
t l J7lS*#It4»t^t5^ -jRWfctt, IE 

Sft^Wfigii:**, 1/9 9-9 9/1, 

0/9 0-9 0/1 0, NrfcH2 0/8 0-8 0/2 0 

[0 0 5 7] £7c, S^H©»Stt, ^«-Jiic«a 

30 



*L<, JMtWct£l~8 5nmi-r^)^t* s »*b<, 
Se>fcH5~6 Onm, ^tte5— 5 0 nmtf -5 H 

[0 0 5 8] |g^i©M*ittbTH a** 

[0 0 5 9] *^Bj-cti, tt^&AfS5i£Ji£S:ttTt><i; 
t;p=-^a (aiq3) »©8-*yu/-;n^uv» 



24 

(8-*/'J/7h) 7;l'3r>>A«Sffifflt5It^ 
^&A«£Jf©»Jfctef^Jl£H«£l;:2g* 

[0 0 6 0] *Bn®fls£*£9B%JllCfflV>«4l6. IE 
ft£A$i£l§£<kt7«TftA«ij£JiKte, ii#©*$E 
•LjUfCffl^StlT^Sftttlft^*, 01*. tf, ttH 
IH6 3- 2 9 5 6 9 5 2-191694 
4#M¥3 - 7 9 2*2MR«fcBtt3*VTfr>*ft 

Ac, *^&A*&2£Jft::fet, 7M*/'J/-M^O* 
$&Jg&#g§iS# • t*1fy77-M«# • fcfU v> 

eu s • u>««# • 

7 JW*W tfflV»*i 
[0 0 6 1 ] -5S3teJi©J»S. IE7LaA«5MBcoff$i5J; 

5 ~ 5 0 0 nrngft, 1 0 ~ 2 0 0 wftZ> £ £ 
[0 0 6 2] lEft&\®&m<Dmi£&&Zfin?BiXffixk 

©j»stHe*t>i/<»ii/i o~ i o&mm.t-?ti& 

[0 0 6 3] VP t>L-< »4IE?L©. ftAIi 1121® <!:£ 

[0 0 6 4] i©tt©aXi, i|$j£Ji©J93©-hKB 
H, axitl 0 0nmgS> «ja£lf-e5 0 Onmg 

[0 0 6 5] £7c, ffl*.-&fc-&-5^S^«^aA^jll 

m^iEii&xmmmo** u 7^»s-^+^ u 7^s 

-So 

[0 0 6 6] HlfiCtl. ft*H«CO/hSt^»> ^J^- 
«, Li, Na, K, Mg, Ah Ag. In$)-&ViH 
d n 6 CD 1 SJW± Sr-^tf^^l l» * C t ttft * b V». 
*7c, ilti^WIAH^iWJK, *f I- ^ 

0-100 OnmglttS^tWil'^ 
[0 0 6 7] £7c, «@^fi£«ft^tr A 1 7ym& 
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[0 0 6 8] EL$f5I^3t^fc»l:ll 

<\i.%ytft<Dmmmw8 o%&±tts.z>£oizm%&<ntt 

WXtt, I TO (^K-^SE^Ov^A) . i zo 
«&h*-7SHt-f >-^^A) . Sn0 2 . Ni, A 
u, Pt, Pd, #U hfP-;W^i:$:ISSlrffl</^C £ 
iW?SLK R§ffi<7)JP£tel 0-5 0 OnmSgi: 

LT10— 30Q/D (Jl*8 0~3 0 0nm) ©IT 

o&mvf e>ns. jtftcii. iTojuiTroastis 

[0 0 6 9] T>fXyKffl«&*tVif/H 7. 

C&t>TI&. I T0fflfi^f<&5OT'A 1 #<DIE 

[0 0 7 0] »««»Kl1*lC«IB»ttV»»*. H^MTtt 

[0071] is.&. mmz^mBmttw&m^zm&iz 
[0072] ^-^jv^-sii'te. ttftx^xyw 

[0 0 7 3] ELfc^tm^aMMW*** 

[0 0 7 4] R«ff*Jill©«fc3fc#¥*iteffi 
[0 0 7 5] *5g^COEL*T(DSa3fi*feS:ffiiW 
[0 0 7 6] &ff«J:tflBfftt. MM&+Xrtv9&* 

[0077] iEH&xmmm. ^ytma^m^-mKm 



20 



30 



^5 

T^^r^tt^ifcttJSftttS^O. l wi EIT 
©i^RfcHIR'tfWStt*. ttft*a«**0. 1 mid SriSA 

[0078] M&mm<D$:m*.<ft\zmfe2W3.w<> i 

0-5TorrfilTG)Jia»flEi:b. **a*»i0. 0 1~lnm 
/sec gKfr^^tdWSbVio JSt^^T^ 

[0 0 7 9] ^n^&iCl)iic!:^lfS^ffl^4S 
[0 0 8 0] ^fBMWELSR^H, ffl^> EtftlK»j£!£> 
[0 0 8 1] 

[0 0 8 2] <^fiS0IJ 1 >4, 4* . 4" - h 'J X [-N- (3- 
t7i-A) -N- 7i^7S/) h'J yx.-))/TS.y 

(H I M 2 1 : M^it&mo. 1 ) 

[0 0 8 3] 2 0 Opl0Efc*»K:4.4'.4"- MJ3- 
h* h'J7x-Jl/75>2 8. 5giH- (m- k'7ir 
;W - 7='J>5 7gtStt«l»*4. 3gt*i*'J 
<7A'4 3 gtT*'J>5 OmlStfl*., Arglgt, * 
-f JWtX©a«2 2 0"CT2 4^rann^b^o S^*I7 

a. mpx>£2 o omiin*.. jtabT^»«*woi» 
7A«ss mmmm n- ^u->/n^x>s-&* 

WBiifcHDigU HffittflMI. 4, 4', 4"- h'J 7. t-N 
- (3-t'7i-W -N- 7 3L-)V75./) h'J7xx;U 
75>1 5gi&ffe. 
[0 0 8 4] Z\(Do%2 gfc#MM»»La0Ifc#7*# 



) 



[0 0 8 5] 

9 7 5 (M+ 1+ ) 



SfS#*T : m/e 9 7 4 (M+ 
#^©1R7.^^ KJU : 0 2 H^T. 

Ih-nmr^^? : 03 tr^fo 
*f6j£SEJ»*ai^ (DSC) : M£ 

^f^xe^®^ (DSC) 



2 181C 
8 9*C 
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[0 0 8 6] 2>4. 4' , 4" - h U 7. (-N, N- t* 

7 (3-t7i^H 75/] hU7i-^75> (HI 
M 2 2 : HiSffc^ttNo. 1 9 ) <D-&tfL 
2 0 Onl©EJE*«E:4.4\4"- h'J3-Kh'J7x= 
> 1 8. 5gtt'X (rk'7i-JW 7S>47 
g<hgttffi«»^2. 3gtRB*'JfA2 7gtr*'J 
>5 0ml£SP;U Arfllt, ^)WUO«H2 2 
0tJT4 8l9nMqJ*Lfc. R**7«. bJUX>£2 0 

jf»##r : m/e 1 2 0 2 (M+) 

Si^SiliS (DSC) : Hj£. 

#77feMS (DSC) 



^££4[a]-> , J;fry<H';*7 7A*iK (JSWSJJi n- 'N 

*M->/h)vx>&&mm u BgTHFt/^y- 

;UT?SttUT. »«tUfcH»i»e*ffi«»*U 4, 4'. 4" 
- Mj7 [-N.N- k*7 (3-b'7x^H 75/1 h 'J 7 
ir;P75 y 1 8 g SrtifCo 

[0 0 8 7 ] ■ i©5 % 2 g S#fiBbi9i^57* 
©H»W1. 8 g£#fcp 
[0 0 8 8] 



1 2 0 3 (M+ 1+) 



10 6t 



[0 0 8 9] <£fi£0ij 3 >4, 4' . 4" - h U 7 (-N- CN- 
7izW-3- HJ)W- (75;7ir:W ] -N7ir 
J 1/7= J\ h U 7i-J|/75 > (HIM2 3 : M^ita 
mo. 3 0 ) <75^J£ 



20 



2 0 0BlCDRj6SSfcH.1T- v7iZJWU- 7x^U 
>y7S> 1 7. 5gi 3-3- F HUX>'l 3 gtffi 
tt»»*0. 3 g t^ftS* U -7A 5 0 g£x#'J>5 0 

T2 4mmmmvrc Rjfc*7«. h^x>&i o omi 

U N,N'- -77i-;H-3- hU^-1,4- 7i 
Xl^>v>7S>2 0 g£#fc. 
[0 0 9 0] 2 0 0mlC0jS:)6SSfc4,4',4"- * 

M»»#f : m/ e 1 2 8 9 (M+) 
#^.©4X7^ : 0 6 fc^-To 
iH-NMRT.^^ : 07 IC^-T. 
13c-NMR7.^i7 h)l : 0 8 fCI^-f „ 

^M^a^ftSS^ (DSC) :jR£ ««t*-t 

^7Xfe^,S Hit 

[0 0 9 3] 4 >4. 4'. 4"- HJ 7 {-N- CH- ★ ^J*09 1 iH«fc-&J*Ufc. 3-3-HMH> 

7!rW-4- h'J^- (75/7I-W ] -N7xX ©f^fcOlC, 4-3-KK)H>*fflHft. 
)VTS.J} h | j7x^7s> (H I M2 4 : t^ft^ "0 [0 0 9 4] 



30 



* MJ3-F h'J7x-)V75>l 8. 5 g <hH, H'- 
xX)l/-H-3- h U ;b-l, 4- 7xZl//y7=>13. 8 
gfcStt*»*0. 3giM*'J7A2 6gir* l J 
>5 0 ml A'rIMMW. *-f JU/t7©i&«2 

0 0*CT*4 8-RflfljDa«*Ufc. R«**7«, b;UX>£l 
OOmlSnA, *SL'T**«&*Dlfc*. »$t£*T"ft 
»b«EK7" h 'J ^^^cD«ctD^ 
«£B*U 3R**=0, ->'J*y;i/*5A»« (SB 
n- ^D^/ Wl/X>jg-&i§$&) U 4, 4', 4" 
- HU7 {-H- (N-7xriH-3- hU;U- (7577 
xX;W ) -K7x^75;l hU7x^75>4. 
0 g 

[0 0 9 1 ] ^ro^-6 2 g*#*8fibg^7X« 
©EI0$) 1. 8 g5rt#7t» 
[0 0 9 2] 



1 2 9 0 (M+ 1+ ) 



2 9) * 

jf M##r : m/ e 1 2 8 9 (M+ ) , 
^fl-©JR7^ Wl/ : 0 9 (C^-To 
lH-NMR7^ b)l : 01 0 fc^-f „ 
13c-NMR7^i7 : H 
*£*SEflfcMB5£ (DSC) 



1 2 9 0 (M+ 1+ ) 



[0 0 9 5] <*J609 1 »¥£ 10 0 nm<D I TOmWM 

m mm) ^wt^^^xus*. 7th 



1 1 fc^-To 

: MA HS'lT^T 

f jfr&3l#±tfTtt*U UV;JV>ifci»«. IfSi© 
S«*;U^-fc@^bT, 1X1 0-6Torr*TMffib 
50 fc„ 



29 

[0 0 9 6] *36fi©fc£«4. 4' , 4" - h U 7. 

(-N- (3- If 7i-;K -N-7i-;P7 5 / ) h <J 7 x^7 
= > (HIM2 1 : «*ft-&*Na 1) £3S»iiK2nm 
/secT5 0m<Dm^\zmmh, IE7L&AJ1 tbfc. 
[0 0 9 7] TIBlC^-fAtiS©. N,N,N',N"-fh7+X 
(-m- k"7xrjW ^>vv> (TPD- 1 0 5) Sr. 
3K*»«2ni/secT2Oni0»Slw&*U IE 7L (6 SIS 

[0 0 9 8] 
[ft 4] 




(TPO) 



[0 0 9 9] *V»T, *ffitt«B£#o;fc*$» tfitA 

mstm • m^tmthx. TBK*-r*iift© hj * (8- 

+ /'J/7h) 7^5 n£ A (A1Q3) 5:^*jSS 
0. 2nm/sec T?5 OnmCDi?^tr^*bfc. 

[0 10 0] 

[ft 5] 




AIQg 

3 



[0101] SSlC, MJEftffi£«o£:£3:. MgAg 
(«*JtlO: l) £li#3iao. 2 nm/sec T 2 0 0 

nm©JP£i;m#LTI^S<bU fi«Ji£l/TA 1 SI 0 

0 nm^* l/EL * ^ 

[0 10 2] HCOEL^tmJESrHlJPbTflfiiE&SKb 
fctvl5, 14V • 8 0 0 iiiA/cm 2 ^ 2 3 8 0 0 cd/m2 
cDiftfe A max = 5 2 0 nm • feSJ* S x = 

0. 3 1 y = 0. 5 7) ©SHtertUiBSft, C©5B3i6tt 
|£*7 , ;H*>*H» , f , "ei 0 0 0 OI$IBjeUi5fc5£l'"CV> 

tz. IWSOfiiUl 0mA/cm2 o^«SKCftBlb7f 5 
OOhr 8 0cd/m2 &»f|ffi±#2. 5 

V) -£&z>lti 

[0103] s&ic; mmz\sxftm\sizm=i-*s 

*>&±/&fr?1Z. 0. • lnmiJy.±(Dy-^X#-y h 

[0 10 4] <*Jfi« 2 >^J«« 1 trasiK:*^ *f^H 
Lit. fci£U HIM21 (fdift^iNo. 1) ©ftt> 
DC HIM2 2 <«Sfc£*No. 1 9 ) ftfflUfc. 



.70 

[0 10 5] iWELa^fcMffiSWiHLTfcSEfcaEb 
ft£Z\*>. 14V • 7 5 3mA/ci 2 "C2 0 4 8 0cd/m2 
©Hfe (fgftfe*;jfcfi A max = 5 2 0 nm • fegffi €1 x = 

o. 3 1 y=o. 5 6) <D%mmm2t\. z<D&yt\z 

RJftSHR^HSWC 1 0 0 0 0l»tWeU:5fcsei/Tl»fc. 

<D¥MWZ1 0mA/cm2 (DfeUffimmmmx 5 0 0 h r 
(3 9 3cd/m2 ffi«j«ffiJi#2. 0V) , DT'*^ 

fto 

.0 [0106] sei-, raafcbTffRbfcs^ss sic 

C0fSMffltC^abfc<h^5, 5 0 OBtRSmfcfgftBSKtf 
£>££fcfro£:«, 0. lmm^±©y-^7.#>y h 

©5g£ • J&ftH&fr -=>£:. 

[0107] <£Jfe0!l 3 >£jS« i tiwc^s^is 
bfco fetch. HIM21 («*ft-&«Na 1) ©ftfc 
DCHIM23 (ftlift^HNo. 30) £fl!V>fc. 
[0 10 8] d©EL3£ : ff;:«EE£WtoLT^SS£S!tL 
tzizZ.%. 13V • 5 5 3mA/cm2Tl 9 5 0 0cd/m2 
©iiife (fg^ffi^ifc^Amax = 5 1 5nm-feSffi^x = 
20 0. 3 y = 0. 5 7) ©fSSfoWSttSStl, i©56*tt 
«*£**HS[ , t , T?l 0 0 0 6i»SIW£U:5fcJ£l'T^fc. 

©#^ffi«l 0mA/cm2 <DfeW3mwmMT 5 OOhr 
(3 4 0cd/m2 B»«EE±#2. 0 V) , 
[0 10 9] 3 •=>{::, H«(CbTf^iSLfe*^€:8 5-C 

©K»»tfc;tt«Lfcfci:^ 5 0 oiSMft'bSSftBffctr 
0. lmm^±©^— h 

[oi io] <#o60ij4>-&fiS0u £iwr3tT£fm 

30 Lfc. Tztzh, HIM21 (^J^ft^No. 1 ) ©ft*? 
9KHIM2 4 (M^ft^No. 2 9) SflJUfc. 

[o i i i] z.&ELm^znE.&WiaLTnWi&WLl' 

tztZ\*>, 14V • 7 5 3mA/cm 2 T 2 1 7 0 0cd/m2 
©ifife A max = 5 3 5 nm • fi&J&S x = 

0. 32y = 0. 56) ©fgft^tg^fL £©f£ftte 
K***»B«; c l a Tl 0 0 0 OlSIHIBUtSfcSLTVVfc. 

©¥i«Mttl 0mA/cm2 CD^«diiS»jB«iT 5 0 0 h r 
(3 8 8cd/m2 |gffrttl£±#2. 0 V) , 

40 [0 112] S^L wim.\zhxftmhtzm=f-*:% ST. 

©iS5Sffl«c^SLfet^5. 5 0 ORfM«t>563tSiKtr 
6ttSi»?ft. 0. ln£Ui<Dfr—i7X&y h 

[0113] <*n«5>5fejfi«i fcra*^*^^* 

Lfc. fcfc'U ±teiE7L^i2l» (TPD 10 5) 
ttAdSfe-56*Ji (A1Q3) ©#IS«Ift'2 Onm 
m&it 1 : 1) . 
[0 114] ClOEL^l'WBESrHlJjnLTft^tSSiiL, 
tztZ-?). 16V • 9 8 OmA/cm2T2 1 4 0 Ocd/m 2 
so <Di^e (fg7frg?C&:R A max = 5 2 5 nm • x = 
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0. 3 y = 0. 56) ®38*W*JtBSft. Z\<D^%\± 
%Lmg.m%®%. t ¥T~ 1 0 , 0 0 0f$ffl£U:^bT^ 

1 0mA/cm2 <0£«SECWiKlliT 3 0, 
OOhr (3 3 0cd/«2K»«EE±#l. 5V) T&o 

[0115] s&ic, mm\zLTtt&vizmT& 8 5*c 

7€4UWot. 0. lmmJ^±©y-?X#-y 

[0116] <tt*m>Ga«i fcHfcfca^tfPti 

bfc. fcfc'U H I M2 1 CDft:bDH« 4, 4*. 4"- h'J 
X (-N- (3-^f^7irM -N- 7x^757) h 
ij7i^75> (MTDATA) Srffl^fc. 
[0 117] C<0EL*^Kl«ffi£ffllinbT«»E*:»Eb 
fct^5, 1 3V -51 8 mA/cm2T 2 1 7 0 0cd/m2 
(DBB (3Sftffi*&fi A max = 5 2 0 nm • -feftffigx = 
0. 32y=0. 56) ©563tea**BSttfc. 
MmZl OmA/cm 2 C05fe«»t^Wj^»J-e 5 OOhr V® 
WJSS3 8 lcd/m*, ffift«ffi±#2. 5 V) . 20 
Ac. 

[0118] ssk, mmzisxft&vtcm?*:8 5*0 

©JfiSaWfcttBbfcfcJlS. 1 OBSIBrcBftHifctrSS: 
£bfc.> Sfc,. ^-5>X#y h©3B£- Jfcft*>*b*^ 

[0 119] <tt««2>*iim fcHflSfcsR^fcffK 
Lfc. fcfc'U HI M2 lWftfctHC l7?n->7^ 
>:^>W£ 1 0 nmroJSSTffilVfc. i©EL*Ti:l 
ffiSWtol/T*»Efc«EUfc££5» 14V -5 3 2mA/ 
cm2 7? 2 1 0 0 0 cd/m 2 cDijt-fe (fE^S*^ A max = so 
5 2 8nm- fi«i8x=.0. 32y = 0. 5 7) 
aiiiigSttfc. BSro^ffllil 0mA/cm 2 W^WStiK 
■MEM (*U#!ii¥S3 8 lcd/m 2 , Kid«J£±#3. 0 
V) 2 0 OfifraSTtt^l/fc^^-?^* 

[0 12 0] 3 SKI, IH«^UT#©bfc^€r8 5t: 
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(D&umiztli.W.l'tztZZ, 1 0 0S#F B Tr^^ffi(3ty5> 
[0121] 

[HMroffim^lffiBJ] 

[01] *5BW©#«EL* : FO*ri6«**bfc«lllS« 

[0 2] £j£m©#ft!ftJK*'<*-Wl'BT**. 
[03] £-j£#J 1 CD iH-NMRX^i? hWTSS. 
[04] £-jR0!l2 C0*^©iR7.^^ WP0T&-3. 
[05] -&^J2CD lH-NMRX^i7 h;U0Tfe-5 = 
[0 6] ^««3©*^!RJKX^^ h;PHT**. 
[07] £-fi£0fl3cD iH-NMRT.^^ h;U0Tfe^>o 
[08] ^-^J3C0l3c-NMRX^i7 h;l/0Tfe-5. 
[09] ^J&mcD^KJRX^ Hl'BT&S,, 
[010] -8-fig^J4(D iH-NMRT.^? h;i/0Tr& 

[011] -&BE^J4(Dl3c-NMRX^^ h;l'0T?$> 

2 £« 

3 ns 

4 IE?l&A • ft&JI 

5 %?tm 

6 tfax • mmm 

7 mm 

8 ti^—y-ov^— 

9 mtwsk-?***- 

I o w±» 

I I tin— 
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